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values of z% under the same head. An.d the same runner would
also require a lower setting under a higher head because of the
change in this same item.
If the turbine is set higher than the limiting value, as deter-
mined by this equation, the efficiency of conversion , in the
draft tube will be lost due to the vaporization and subsequent
recondensation of the water. Also corrosion of the runner will
take place because of the liberation of oxygen. Again if the
height is very close to the allowable limit for steady flow, the
sudden closure of the turbine gates by the governor may cause the
pressure at discharge from the runner to drop to such a low value
that the water vaporizes. But an instant later the water will
surge back up the draft tube, striking the runner a decided blow.
68. QUESTIONS AND PROBLEMS
1.  How is the effective head to be measured on the Pelton wheel and on
the reaction turbine?    Why are two values possible in the latter case?
What are the definitions of the various efficiencies that may be dealt with?
2.  What is the procedure for computing the force exerted by a stream
upon a moving object?   What are the reasons for the difference between
W and W"!
3.  What becomes of the total energy supplied in the water to the wheel?
As the speed of a wheel varies, under a, constant head, the torque exerted
on it, and consequently its power, varies.    Since the power supplied in the
water is constant, what becomes of the difference between the two?
4.  What are the fundamental differences between the solution of the prob-
lem of the impulse wheel and of the reaction turbine?
5.  As the speed of a wheel changes how do F2 and a2 vary?    Of what
significance is this?   What limits the maximum speed of a Pelton wheel
under a given head?
6.  What is a forced vortex?    How does the pressure vary in it?    What
examples of it are found?
7.  What is a free vortex?   How does the velocity vary in it?    How docs
the pressure vary?    What common examples of this are found?
8.  What conclusions can one draw from the equations for the free vortex
that have an important practical application?
9.  Derive the equation for the maximum allowable height of a turbine
runner and discuss the items that affect this value?
10.  What is the effect of the action of the governor upon the conditions
within the draft tube?    What will be the effect if a turbine runner is set
too high?
11.  In the test of a reaction turbine the following readings were taken
(see Fig. 72):    Pressure at entrance, pc/w = 126.6 ft., zc = 12.6 ft., diameter
at C = 30 in., diameter at E = GO in., and rate of discharge = 44.5 cu. ft.
per second.   Compute the head on the turbine by each of the two methods
given.                                                                                Ans.    140.5 ft.